
* 

Gravatt, Dan 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Gravatt, Dan 
Friday, April 05, 2013 2:00 PM 
Curry, Tim 
West Lake Landfill: soil isotopic results 
Rl Tables.pdf 

Tim, as Jeff requested during the call this morning, here are some of the soil isotope results we have from the Rl 
report. Table 6-11 appears most relevant to Jeffs request. 

Sincerely, 
Daniel R. Gravatt, PG 
US EPA Region 7 SUPR/MOKS 
11201 Renner Boulevard, Lenexa, KS 66219 
Phone (913)-551-7324 

Principles and integrity are expensive, but they are among the very few things worth having. 
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Table 4-1: Summary of Site Investigation Activities and Investigative Data Reports 

Site Investigation Activity 

Site reconnaissance 

Threatened or endangered species 
assessment 

Overland gamma survey 

Surface and subsurface soil and 
perched water investigations 

Groundwater investigations 

Rainwater runoff, surface water and 
sediment sampling and analyses 

Ambient air (fugitive dust and soil 
gas) measurements 

Investigation Data Report Title 

Site Reconnaissance Report (McLaren/Hart, 1996b) 

Threatened or Endangered Species Assessment Report (McLaren/Hart, 1996c) 

Overland Gamma Survey Report (McLaren/Hart, 1996a) 

Soil Borings/Surface Soil Investigation Report (McLaren/Hart, 1996h), Split Soil and 
Groundwater Sampling Data Summary Report (McLaren/Hart, 1996f), and Site 
Characterization Summary Report (EMSI, 1997c) 

Groundwater Conditions Report (McLaren/Hart, 1996g), Split Soil and Groundwater Sampling 
Data Summary Report (McLaren/Hart, 1996g) and Site Characterization Summary Report 
(EMSI, 1997c) 

Rainwater Runoff, Erosional Sediment, Surface Water, and Leachate Sampling Data Report 
(McLaren/Hart, 1996e) and Site Characterization Summary Report (EMSI, 1997c) 

Radon Gas, Landfill Gas and Fugitive Dust Report (McLaren/Hart, 1996d) 

Evaluation of radiological emissions Radon Gas, Landfill Gas and Fugitive Dust Report (McLaren/Hart, 1996d) and 
Site Characterization Summary Report (EMSI, 1997c) 



Table 4-2 : Summary of Geotechnical Testing Results 

Sample 
Number 

1 

2 

3 

4 

Water Content Wet Density Dry Density 
( 0/ 

20.3 

14.2 

29.1 

27.2 

(pcf) 

111.5 

90.7 

95.0 

(pcf) 

92.7 

70.3 

74.7 

Comments 

Sample disturbed 

Direct shear test also 

indicates sample not tested 



Table 4-3 : Summary of R1 Depth to Wita MeurnmaaOi 

Well Nc—hiiif £—•1 

RfTwna 
Pod Bmlm 

<F««.MSL) 

Dapple Walat 
ITaaMewTOCt 

Well Nc—hiiif £—•1 

RfTwna 
Pod Bmlm 

<F««.MSL) 1994 1 1995 1 996 Well Nc—hiiif £—•1 

RfTwna 
Pod Bmlm 

<F««.MSL) 
Nnv 11 H M 1 rkrrmhrr 39 1 laniiafv W 1 Uairk 1 1 March V) 1 Ami 11 1 • Mav 76 1 10 1 Jab 28 Aui 1* 1 Aua 11 1 Oct 1 1 Oct 11 1 Nov 10 1 Jan 3 1 Ami 2 Jutv 5 Ocl. 2 

Shallow W III 
8-1 3009483.13 314203 01 44441 — _ 1126 11.73 14.31 14.11 13.62 16.94 12.01 13.99 
1-3 1009133.84 313901.03 46163 34.2 33.7| 3621 36.14 37.62 3196 34.02 35.92 
B-l 3071044.33 3147 24.16 444 03 _ 11.13 1132 13.19 14.30 9.1) 1121 

S-IO 1009827J7 3I4931J3 410.21 47,3' 41.16 4161 49.17 30.13 43 'I 47,77 
1-31 106616121 314120 72 449 57 1177 11.06 17 81 11.22 112 17.11 1331 1441 14.11 1324 10.74 17.42 17.46 1721 19.09 1543 16.95 
1-33 1000171.02 51449627 447.93 17.27 I7J7 16.47 16.93 16.10 1620 1257 1299 13.00 13.77 15.17 15.19 I7J7 16.63 1104 
•-<1 10701JJ.9I 314580.24 449.71 19.33 1901 1173 19.00 1197 1IJ1 13.30 1310 1327 • 10.70 P2I 11.11 18.93 20.29 13.01 17.25 
1-73 100723041 31471173 44101 29.92 3003 29.12 29.13 29 4 2 2922 2321 20.01 26.81 2741 21.91 29.36 29.11 29 90 2919 27.23 29 20 
l-» 1003191.77 31313 123 431.11 19.15 1197 1741 16.96 10.17 10.21 1170 13.91 14.09 14.13 13.12 10.33 I7.T7 11.87 1199 J-W.l 

1009311.99 31427 193 430.11 1911 19.11 19.03 I9J3 1932 11.71 14.19 14.10 1302 13 91 17.40 1111 1143 19 13 2061 1369 I' 39 
1-H 106963329 31443941 436.23 26J9 2600 23.07 23.92 23.19 23.01 2037 20.11 21.49 2126 13.92 24.07 2321 23.87 2747 2115 24 4 2 
1-B 1001398 39 313Z34 03 46176 3118 1244 11.31 29.41 31.9 31.43 2723 27.02 27.71 21.00 30.01 30.72 29.93 3I.7| 31.11 2141 10.26 

MV-FI1 1008001.00 313143.33 461J5 31.11 31.00 30.20 3042 3042 30.03 23.74 26.03 2032 27.00 2122 29.20 2921 2021 31.69 26.99 2116 
MW-101 1070130.41 3144 81.00 446.13 1601 10.73 13-91 16.13 16 II 15.67 10.31 1120 1301 14.67 1329 1604 1727 1102 1424 
MW.I02 1070093.01 31433193 441.11 17.95 1100 17.11 17.41 17.31 1091 not 1131 1211 13.70 13 32 16.06 1121 17.10 1167 1347 1344 
MW-101 106162127 314114 33 44021 9.72 9.91 9.01 941 9JT 1.79 3.13 539 334 022 727 123 149 920 10.61 621 729 
MV-104 1007323.17 31433941 440.96 10J3 10.43 9.41 991 9.93 923 3.72 6 11 0.13 0.93 •27 193 906 971 II II 6.71 129 
MV-106 1003933.73 31161692 441,71 1113 1290 12-21 1243 1244 1207 1.39 136 130* 9.27 . .. a i KM NM NM NM NM NM 
MW-107 1004070.74 313401 12 441.14 3.13 544 4 33 3J0 11 320 4.7| 527 6.06 1J9 947 026 IN 161 6.17 646 
Mv-n 1070489.B 313119.13 469.23 )1H 3197 3109 3190 3129 31.00 3231 3194 3022 34.47 30.21 37.02 37.61 2829 39.60 3423 36.73 

hmdali f)anth WHIa 
1-2 100909124 31421111 446.41 1101 13.61 14 11 14.76 13.47 16.90 11.92 13.90 
H 100914142 313819.3 46127 34.19 33.73 36.45 3113 37.02 31.92 33.96 35.93 
1-7 1070743.03 314299.17 446.97 _ _ _ _ _ 1141 14.10 14 r 1341 16.15 1722 12.11 1447 
i-e 1009129.24 31426129 430 99 _ 1179 19.2 19.98 21.40 1622 1140 

I-II 1069819.14 314923 00 410.27 41 14 4161 4923 50.75 43.69 47.74 
1-30 1043190.12 513131.96 43104 2102 ?J ?7 21.26 21.70 21.63 21.13 16.60 1740 1900 1174 20.27 21 21.02 2127 23.93 • • • 
M2 1070931.24 5I4647J1 446.21 15.99 16 07 13.19 1347 13.42 13.01 9.17 990 10.14* 11.33 13.02 13 71 14.71 1324 I6.T| 1124 13.71 

1070931.20 515111J9 441.12 no 11.70 10.11 11.00 11.01 10.00 7.33 1.12 744 960 102 1140 1221 6.17 926 
wa 1070004.09 313131 01 441.91 11.6] II .00 10.71 11.00 10.93 10.01 5.11 3.56 026 7.11 • S3 9.69 10.32 1144 1121 6.98 943 
147 1070101.37 516244 09 441.90 11.34 1107 10.63 10.93 10.97 10.63 3.00 563 0.11 7.11 111 961 10.1) 10 87 12 16 7,03 9.39 
Ml 1009371,49 310084 30 430.30 20.16 20.10 19.03 19.44 19.43 19.2t 13.04 14.32 16.16 15.91 P.32 11.29 111 1943 2044 13.74 1103 
I.7J 1007493.43 313370.09 46139 3146 31 61 30 80 11.12 31.9 10.09 20.04 27.13 27.23 27.»7 29.39 30.12 30.31 91.00 3223 21.17 2922 

D«i> Vdl 
D-3 1009130.20 313171.02 47032 33.92 3749 3121 38.63 3941 40.70 33.74 37.71 
D-6 1070194.31 3143495 447.0 13.23 132 16.09 16.77 1116 1299 13.12 
D-12 1069136.29 31491691 47991 41 4132 4198 3042 4523 4742 
D-IJ 1070413.74 313001.73 471 1 _ _ — — _ _ 3824 3948 4419 4149 1621 1123 
D-14 1061947,14 316323.17 417 77 KM 3162 5949 36.21 57.79 
D-ll 1047331.19 31440348 451.00 2029 1936 19.93 19.93 19.29 1163 16.01 10 14 10.91 II24 1193 1904 19.71 21 11 16.71 1127 
D-O 1070930.4 31403344 44141 11.29 11.40 I7J0 17.12 17.70 17.27 1117 1116 1101* 13.11 13.70 1641 1701 1777 19 01 13.72 16.02 
D-13 106062623 310430 42 4J7.13 ' 20.12 26 TT 23 r 2012 20.13 2119 20.60 21.11 21 71 2141 24.13 24.17 2342 26.11 2729 ft ie 24.61 
D-87 1069211.40 313404.12 46303 3111 1212 31.96 3219 27.10 2727 27.16 2169 30.21 30 06 3120 3111 1114 21.60 3021 
D-9J 1069117.19 314209 69 44L62 19.00 ' 19.74 11.92 19.22 19 II 1131 14.02 14.07 14.13 13.79 17.23 1141 1134 19.06 2021 1329 1720 

MV-FID 100100161 31316044 40103 3142 31-31 3021 3070 30.71 3041 20 04 2024 2041 27 J6 2110 296 2911 W. 42 1142 27 29.19 

1071100.73 3I4B1.I0 431.57 42 3.23 133 12 Drv 130 
J 1071107.71 31417141 431.84 _ 3.93 3.05 11 123 Dry Dry Drv 125 
1 1071249J1 314643.19 440.73 1.91 I.QS <02 12 
4 1071231.42 31463341 441.03 1.7 0.B <02 _ 193 
3 1070743-31 313414.94 46094 I>* Drv Drv Dr> Drv Drv 
a 1069471.70 314094.61 437.21 lit 164 1.53 023 0.7 1.75 0.10 
7 10694B.90 314091.23 437 01 2.43 193 I.I 020 Dry Drv 100 l.OO 

NM - Na Mmnt 



Table 4-4 . SunmwyofRI Groindwoter Elevation Measurement 

w« NccttAf 1tal* 

Ritaw 
NMUCTCOM 

(Fart. MA.) 

GTI*»HM Bmaw 
(Tact MA.) 

w« NccttAf 1tal* 

Ritaw 
NMUCTCOM 

(Fart. MA.) 1994 199 99* w« NccttAf 1tal* 

Ritaw 
NMUCTCOM 

(Fart. MA.) 
22.23.24 1 |HnM«» JiairrN 1 Muikl 1 MmLn 1 tarfla 1 Mm 24 1 JmM Jibn.AM.5* 1 tall 1 Oct 1 | Oet. 11 1 Nn.N JM. I I AMR 2 Mr* Ort-2 

S-l I06MIS.O 314205.01 446.31 _ _ _ _ _ — _ AS AS! IRS AS AS! AS AS •RSI < 
M J069I35.04 31390103 461*3 _ — AS! AS! IRS AS AS! - AS AS! IRS! 
M 1071044.33 314724.1* 44403 AS! AS AS IRS AS AS 
t-ie latenrr 5)493133 440.24 . — — — — — — AS AS ASI • IRS AS AS! AS 
«-J I  I0MI6IJ1 514320.72 449.57 (IMF! - - IRS! AEP ASI •RET IRS AS IRS AS! AS AS AS AS AS IRS AS! AS 
S-J1 10*6471.02 314496.97 447.93 IMF! HEP AS! ASI AS! AS AS IRS AS!' AS! AS AS AS AS AS I., h• i•• i fc.ini 
Ml 1071131.91 • 51434124 449.71 IRS! IMP AEP AS! AS AS AS AS AS AS AS AS AS IRS ASI AS 
S-7J 10*7230.41 51471175 4*2.04 IKS! IMP AEP ASI IRS IRS AS . AS ' AS AS AS AS AS AS AS AS! AS 
B-SO 10*5191.77 5I3U13S 433.11 (IMF1 IMP AEP AS! IRS IRS AS AS AS! AS AS AS AS AS AS i i i 
S-42 10*9)11.99 51427295 430.14 IlEF! IMP AEP ASI AS AS AS AS AS! AS AS AS AS AS AS AS! - ' AS 
S-44 10*963)39 3164)9.44 45* 23 IREF! IREP AS! ASI AS! AS AS AS AS! IRS AS AS AS . IRS AS AS! ' AS 
S-SI 10*4)9439 5I52M.D 4*2.7* IKS! AS! AS! AS! AS AS AS! AS AS IRS! AS AS AS AS AS AS! AS 

MW-FU I06t6ei.ee 5154*533 461.35 MS! IRS! AEP AS AS AS AS <- AS AS AS AS AS! IRS! AS ' AS AS AS 
MW-101 107000.44 314424.00 44*.13 IMP AS! AEP IRS IRS IRS! IRS! IRS AS! AS AS AS IRS AS AS! 
MW-102 1070093.01 314552.93 44111 IRS! AEP AEP IRS IRS ASI AS' - ASI ' IRS IRS AS! AS AS AS ' IRS AS AS! 
MW-103 10*462117 5143)4.35 44131 IRS! AEP ' AS! . IRS IRS ASI IRS! ASI AS IRS AS! AS! AS ' AS AS IRS AS! 
MW-104 10*7323.17 31433* 01 440.9* IRS! AS! AEP AS IRS IRS IRS! AS! AS AS AS! AS! AS AS AS AS AS! 
MW-106 10*3953.73 313416.92 441.74 IMP AEP AEP IRS IRS AS AS! ASI 433.22 IRS MM NM . NM NM NM NM 
MW-107 1064*70.74 513*01.12 444.14 IRS! •' ' AEP AEP - IRS IRS IRS AS! ' IRS IRS AS! AS AS! IRS AS! IRS AS! 
Mw-n 1070449.40 515419.4) 469.D US! IREP AEP AS AS IRS AS IRS AS AS IRS AS AS ASI AS AS AS 

1-2 1069*91.2* ' 514212.14 444.41 __ _ _ _ __ • _ IRS AS! AS! AS! AS AS ASI AS! 
M 106914142 5ISII9.5 4(157 AS AS! AS AS AS AS IRS AS! 
1-7 1070743.05 514299.47 444.97 . AS IRS! AS! IRS ASI AS AS - AS! 
14 1069)29.2* 3142*4.59 450.99 ' — — — IRS! AS AS! AS AS AS! 
HI 1069119.16 514025.06 440.27 — — IRS! AS ' ASI AS ASI AS! 
MO 1063190.12 51)131.90 453.64 US! AEP •RSI ASI ASI IRS ASI ASI AS IRS! ASI AS! AS ASI AS tawi 
1-42 107093126 514647.31 44*21 US! AEP AS! AS! AS! IRS IRS! IRS! 435.47 ASI AS! IRS AS AS! IMP ASI IRS! 
MS 107095) 2* 515333.3* 441.42 HEP IREP •RSI ASI ASI IRS! IMF! IRS ASI ASI ASI AS AS AS! AS ASI IRS! 
I-** 1070*0409 515131.01 441.91 AS' AEP ASI ASI AS! IRS IRS! IKS AS AS! AS! AS AS ASI AS ASI AS' 
M7 1070101.57 51*244.09 441.90 IRS< AEP IRS! AS! ASI AS IRS! IRS! AS! ASI AS! AS AS IRS! AS AS! AS! 
Ml 10*9371.49 51*646.3* 450.50 •REP AEP AS! AS! AS! AS IMF! IRS! AS! AS! ASI IRS! ASI IRS! ASI AS! IRS! 
1-75 10*7*95.45 515570.09 461.39 IMP AEP IRS! ASI IRS! IRS IRS! IRS! AS AS ASI AS IRS IRS! AS ASI AS! 

D-3 I069D* 26 SI3I7I.«2 470.12 AS AS! IRS AS AS! AS - AS! IRS! 
D-* 1070194.31 514549 5 447.6 AS IRS! IRS AS AS! IRS AS! AS! 
D-ll 106*436.29 514936.04 479.91 IRS! AS! AS! AS AS AS! 
D-l) 1070445.74 515601.73 471.1 — AS AS IRS AS AS! IRS! 
D-14 10*4947.1* 51*523.17 447.77 — Dnr .NM AS! AS AS! AS! 
D-ll 10673)119 514463 IS 451.00 IREP AEP IRS AS! IRS! IRS IRS! IRS! AS AS ASI ' IRS AS AS! AS AS! ASI 

' D-D 1070930.4 5I4631.*4 44144 IMP AEP IRS IRS AS IRS IRS IRS! <35 47 AS AS! IRS IRS AS! IRS AS! AS! 
' D-U 10*9*26.55 51*410.42 U7.ll IREP AEP IRS IRS IRS! IRS IRS ASI AS AS! ASI IRS AS AS! AS! . AS! IRS! 
D-r 106*21146 515404.42 4(3.05 •MP AEP IRS! AS AS! 'IRS IRS •RSI AS AS AS! IRS AS IRS ' AS AS AS! 
D-n 106*317.19 514269 *9 441*2 AS! AEP AS! IRS AS! IRS IRS IKS AS AS AS! IRS AS . AS AS AS AS! 

MW-FID 1064*0164 513160.0* 4*1.41 IRS! AEP AS! AS AS! IRS IRS! AS! AS AS AS! AS AS AS! IRS! AS! AS! 

1 1071100.71 514411.10 43137 IRS! ' AS AS — . IRS — — AS — 
2 1071107.71 514471.03 43114 ASI AS AS — AS — — — AS! • — 
5 1071249.24 514645.1* 4417) AS! AS AS — • 
4 1071253.42 514*15.41 441.05 AS! AS — • AS — — — — — 
S 1070743.51 315414.94 400.94 • • • — — — — • — — — 
« 1069471.76 31409*11 D7.2S AS! AS AS AS AS AS IRS! 
7 10*9440.90 314091 25 437 01 — — _ — — — — AS! AS! AS AS — AS! — — AS AS! 

MM - NaT] 



Table 4-5 : Summary of Groundwater Monitoring Wells Sampled as Part of the RI 

Well No. Interval Monitored Source of Well 

S-l Shallow New RI well 
S-5 Shallow New RI well 
S-8 Shallow New RI well 
S-10 Shallow New RI well 
S-61 Shallow Existing well 
S-80 Shallow Existing background well 
S-82 Shallow Existing well 
S-84 Shallow Existing well 
MW-101 Shallow Existing well 
MW-107 Shallow Existing background well 
MW-F3 Shallow New landfill well 
PZ-114-AS Shallow New landfill well 

1-2 Intermediate New RI well 
1-4 Intermediate New RI well 
1-7 Intermediate New RI well 
1-9 Intermediate New RI well 
I-11 Intermediate New RI well 
1-62 Intermediate Existing well 
1-65 Intermediate Existing well 
1-66 Intermediate Existing well 
1-67 Intermediate Existing well 
1-68 Intermediate Existing well 

D-3 Deep New RI well 
D-6 Deep New RI well 
D-12 Deep New RI well 
D-13 Deep New RI well 
D-14 Deep New RI well 
D-83 Deep Existing well 
D-85 Deep Existing well 
D-93 Deep Existing well 



Table 4-6 
Monitoring Well Construction Summary 
West Lake Landfill, Bridgeton, Missouri 

Elevation Screened Interval 
Reference Point Ground Surface Length of Depth Elevation 

Well Northing Easting Top of Casing (Feet, MSL) Screen (Feet Below TOO' (Feet, MSL) 
(Feet, MSL) (Feet) Top Bottom Top Bottom 

Shallow wells 
S-l 1069685.83 514205.01 446.51 443.3 20 5.21 25.21 441.3 421.3 
S-5 1069155.84 515901.03 468.65 465.7 10 32.95 42.95 435.7 425.7 
S-8 1071044.35 514724.16 444.03 441.6 20 9.43 29.43 434.6 • 414.6 
S-10 1069827.87 514931.35 480.28 477.5 20 34.78 54.78 445;5 425.5 
S-61 . 1070160 514580 450.17 445.6 21.5 424.1 
S-80 1065190 513870 452.55 448.4 10 10 20 418.4 428.4 
S-82 1069312 514273 447.7 450.7 10 15.5 25.5 412.2 422.2 
S-84 1069685 516455 452.9 455.3 10 20.9 30.9 412.0 422.0 

MW-101 NI NI 447.66 445.36 10 15 25 420.36 430.36 
MW-107 NI NI 449.25 NI 10 5 15 NI NI 
MW-F3 1070380 515880 NI NI 10 32.8 42.8 NI NI 

PZ-114-AS 1069418.88 516768.25 451.31 449.8 9.8 19.9 29.7 420.08 429.88 
intermediate ll lepth Wells 

1-2 1069698.26 514212.18 446.41 443.2 10 40.21 50.21 406.2 396.2 
1-4 1069148.42 515889.5 468.57 466 10 68.57 78.57 400 . 390 
1-7 1070743:05 514299.87 446.97 444.5 10 39.47 49.47 407.5 397.5 
1-9 1069329.26 514268.59 450.99 448.5 10 45.49 55.49 405.5 395.5 
I-U 1069819.16 514925.06 480.27 477.6 10 83.67 93.67 396.6 386.6 . 
1-42 1070960 514675 446.08 444.1 10 34 44 420.1 410.1 
1-65 1070940 .. 515435 441.8 438.5 10 26 36 422.5 412.5 
1-66 1070520 515935 441.8 437.7 10 26.9 36.9 420.8 410.8 
1-67 1070090 516260 439.08 436.5 10 25.4 35.4 421.1 411.1 
1-68 1069570 516690 448.32 440.9 10 21.2 31.2 429.7 419.7 

lleep Wells 
D-3 1069136.26 515871.62 470.32 467.2 10 99.12 109.12 371.2 361.2 
D-6 1070194.31 514549.5 447.6 444.4 10 99.2 109.2 348.4 338.4 

D-12 1069836.29' 514936.08 479.91 477.4 10 136.51 146.51 343.4 333.4 
D-13 1070485.74 ' 515601.73 471.1 468.4 10 125.7 135.7 345.4 335.4 
D-14 1068947.16 516523.17 487.77 484.5 5 57.27 62.27 430.5 425.5 
D-83 1070940 514660 . 447.70 444.40 20 77 97 367.4 347.4 
D-85 1069680 516445 455.65 453.10 20 62 82 391.1 371.1 
D-93 1069318 514270 450.70 448.30 20 92 112 356.3 356.3 

P:\WESTLAKE\GWELEV\MWCONSTR-XLS 



TABLE 4-7 
SOIL VAPOR METHANE CONCENTRATIONS (%) 

RADIOLOGICAL AREAS 1 AND 2 
WEST LAKE LANDFILL, BRIDGETON, MISSOURI 

Boring Depth % Methane Boring Depth % Methane 
(feet) (feet) 

AREA 1 AREA 2 (cont.) 
WL-101 5 39 WL-209 5 23 

10 38 10 0.48 
WL-102 5 18 WL-210 5 • 25 

10 43 10 19 
WL-103 5 18 WL-211 5 6.3 

10 8.7 10 0.39 
WL-104 5 5.9 WL-212 5 BRL 

10 -- 10 --

WL-105 5 39 WL-213 5 21 
10 -- 10 13 

WL-106 5 9.1 WL-214 5 BRL 
10 14 10 BRL 

WL-107 5 36 WL-215 5 BRL 
10 - 10 -

WL-108 5 45 WL-216 5 23 
10 34 10 0.23 

WL-109 5 2.7 WL-217 5 6.6 
10 0.38 10 24 

WL-110 5 37 WL-218 5 17 
10 41 10 24 

WL-111 5 45 WL-219 5 17 
10 45 10 22 

WL-112 5 BRL WL-220 5 24 
10 - 10 24 

WL-113 5 0.52 WL-221 5 BRL 
10 40 10 4.9 

WL-114 5 39 WL-222 5 2.5 
10 6.8 10 -

WL-115 5 12 WL-223 5 0.20 
10 ' -- 10 0.21 

WL-116 5 33 WL-224 5 19 
10 -- . 10 -

WL-117 5 40 . -. WL-225 5 BRL 
10 27 10 BRL 

WL-120 5 33 WL-226 • 5 . 0.23 
10 - 10 . . .  

AREA 2 WL-227 5 20 
WL-201 5 .. 10 13 

10 — WL-230 5 28 . 
WL-202 5 BRL 10 0.21 

10 BRL WL-231 5 0.21 
WL-203 5 BRL 10 15 

10 BRL WL-233 5 13 
WL-204/205 5 BRL 10 23 

10 BRL WL-234 5 19 
WL-206 5 BRL 10 23 

10 BRL WL-235 5 30 
WL-207 5 - 10 29 

10 - WL-236 5 0.39 
WL-208 5 18 10 BRL 

10 23 WL-239 5 0.49 
10 0.35 

' = feet 
— = Sample not collected due to encountering landfill obstructions 
BRL = Below Reporting limit 
bis = Below Land Surface 



Table 5-1: Summary of Plant Species Present in or Near Areas 1 and 2 

Scientific Name Common Name Area 
1 

Area 
2 

North Flood 
Control 
Channel 

West Flood 
Control 
Channel 

Ford 
Property 

Trees/Shrubs 

Acer negundo 
Cercis canadensis 
Cornus amomum 

Fraxinus spp. 
Moms spp. 

Populus deltoides 
Rhus typhina 

Salix amygdaloides 

Salix spp. 

Box elder 
Red bud 

Silky dogwood 
Ash 

Mulberry 
Eastern Cottonwood 

Staghorn Sumac 
Peached-leaved 

willow 
Willow 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

Woody Vines 

Toxicodendron Poison ivy X X X 
radicans 
Vitis spp. Grape XX X 

Herbs and Grasses 

Andropogon spp. Bluestem X 
Ambrosia spp. Ragweed X 

Ascelpias syriaca Common milkweed X 
Carduus crispus Nodding thistle X X X 
Daucus carota Wild carrot X 

Erigeron annuus Daisy fleabane X X 
Gallium spp. Bedstraw X X 

Graminae Unknown grasses X X X X X 
Impatiens capensis Jewelweed X 

Juncus spp. Rush X 
Meiilotus alba White sweet clover X 

Opuntia compressa Prickly pear X 
Phytolacca americana Pokeweed X X 

Plantago major Common plantian X X 
Polygonum spp. Smartweed X 
Rumax crispus Curled-dock X X X 
Solidago spp. Goldenrod X X X 
Setaria spp. Foxtail X X X 

Thlaspi arvense Field penny cress X X X 
Trifolium pratense Red clover X 

Trifolium procumbens Yellow sweet clover X X 
Typha spp. Cattails X X 

Vicia cracca Cow vetch X X 

RI Report 
04/10/00 
Table 5-1 



Table 5-2 : Summary of Water Level Measurements from Well Clusters 

WeD 
Cluster 

Groundwater Elevation (Feet, MSL) 
WeD 

Cluster 
1994 1995 1996 WeD 

Cluster Nov. 22. 23. 28 December 29 Jarnarv 30 March 3 March 30 April 28 Mav 26 June 30 July 28. Aue. 3* Aue 31 Oct 2 Oct 31 Nov. 30 • Jan. 5 April 2 July 5 Oct 2 
S-l 434.25 432.76 432.13 431.63 430.89 429.57 434.50 432.52 
1-2 — — - — — • — — — — 434.38 432.73 432.1 431.65 430.94 429.51 434.49 432.51 

S-5 — — — — — — — • — — 434.45 432.87 432.14 431.81 431.03 429.69 434.63 432.73 
• 1-4 — — — — — — — — — 434.38 432.82 432.12 429.72 430.95 429.65 434.61 432.62 

D-3 — — — — — — • — — — 434.40 432.83 432.11 431.69 430.89 429.62 434.58 432.54 

S-8 — — — — — — — — — — — 432.18 431.51 430.84 429.53 434.92 432.52 
1-62 430.22 430.14 431.02 430.74 430.79 431.18 436.34 436.31 435.87 434.66 433.19 432.43 431.5 430.85 429.5 434.87 432.50 
D-83 430.19 430.08 430.98 430.66 430.72 431.21 436.31 436.32 435.87 434.60 432.78 432.07 431.47 430.71 429.47 434.76 432.46 

S-10 — — — — — — — — — — 432.91 432.12 431.67 431.11 429.43 434.57 432.51 
1-11 — — — — — — —u — — — — 432.13 .431.66 430.92 429.52 434,58 432.53 
D-12 — — — — — — — — — — — 431.91 431.59 430.93 429.49 434.58 432.49 

S-61 430.23 430.17 431.05 430.78 430.81 431.27 436.42 435.92 — 434.51 433.02 432.27 431.6 430.85 429.49 434.70 432.53 
MW-102 430.23 430.18 431.00 430.77 430.8 431.27 . 436.54 435.87 435.37 434.48 432.86 432.12 429.6 431.02 429.51 434.71 432.54 

D-6 — — — • — — — — ' — • — 434.37 432.78 432.1 431.51 430.83 429.44 434.61 432.48 

S-80 433.96 434.14 435.63 436.15 436.94 436.83 440.41 439.20 438.42 438.26 437.29 436.56 435.34 434.24 434.12 ilwiAwwt itadoacd 
1-50 431.64 431.39 432.40 431.90 432.01 432.53 437.06 436.26 433.70 434.92 433.39 432.66 432.63 432.09 430.61 •hin.4nn—1 itadcud 

• -

S-82 430.36 430.30 431.13 430.83 430.86 431.47 435.99 435.38 435.16 434.27 432.78 432.07 431.75 431.03 429.57 434.49 432.59 
1-9 — — — — — — — — — — 432.2 431.79 431.01 429.59 434.47 432.59 

D-93 428.96 428.88 429.70 429.40 429.44 430.04 434.60 433.95 433.79 ; 432.83 431.37 430.61 430.28 429.56 428.11 433.03 431.12 

S-84 429.64 429.63 430.56 430.31 430.34 430.55 435.86 435.35 434.74 433.97 432.31 431.56 431.02 430.36 429.16 434.08 431.81 
1-67 430.36 430.33 431.27 430.97 430.93 431.25 436.84 436.25 435.59 . 434.79 433.09 432.29 431.67 431.03 429.74 434.87 432.51 
1-68 430.34 430.40 431.45 431.06 431.05 431.26 436.56 435.98 434.34 434.59 432.98 432.21 431.7 431.05 429.86 434.76 432.47 
D-85 430.31 430.36 431.26 431.01 431 431.24 436.53 436.02 435.42 434.65 433.00 432.26 431.71 431.02 429.74 434.74 432.52 

MW-F3 430.27 430.26 431.14 431.23 430.94 431.17 . 436.92 436.29 . 432.61 434.76 433.02 432.21 431.62 430.84 429.63 434.90 432.50 
1-66 430.3 430.25 431.13 430.91 430.96 431.30 436.73 436.35 435.65 434.80 433.08 432.22 431.59 430.87 429.63 434.93 432.46 
D-13 — — — :— __ — — — — — 432.16 431.62 430.91 429.61 434.89 432.57 

MW-F1S 430.24 430.35 • 431.09 430.93 430.93 431.30 435.61 435.30 435.03 434.29 432.83 432.09 431.77 431.04 429.66 434.36 432.49 
MW-F1D 430.21 430.32 431.12 430.93 430.85 431.22 435.59 435.29 435.02 434.27 432.77 432.03 431.75 431.01 429.61 434.34 432.44 

•- = not measured. 



Table 5-3 : Summary of Alluvial Aquifer Hydraulic Conductivity Values 

Hydraulic Conductivity 
K (cm/s) * 

3.78E-03 
8.76E-04 Maximum 3.43E-02 
3.43E-02 Minimum 8.76E-04 
2.32E-03 Average 8.22E-03 
4.17E-03 
3.83E-03 

3.27E-02 
5.41E-02 Maximum 6.68E-02 
6.68E-02 Minimum 1.22E-02 
5.47E-02 Average 4.45E-02 
4.63E-02 
1.22E-02 

3.15E-02 
4.29E-02 Maximum 8.85E-02 
4.14E-02 Minimum 4.50E-03 
8.85E-02 Average 4.28E-02 
4.50E-03 
4.78E-02 

Note: All hydraulic conductivity values were determined using the AQTESOLV™ computer program 
(Geraghty & Miller, 1989) 



Table 6-1 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1 Surface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level # Detects 

> Reference Level 
Range 

Uranium - 238 Decay Series 
Uranium-238 2.24 1 2.33+/-0.54 7.24 2 87+/-7.2 to 147+/-38 
Thorium-234 2.76 0 7.76 2 55.9+/-13.5 to 180+/-49 
Uranium-234 2.73 1 2.94+/-0.65 7.73 2 105+/- 22 to 154+/-40 
Thorium-230 2.45 1 2.67+/-0.76 7.45 2 7,850+/-1,470 to 57,000 +/-4,100 
Radium-226 1.30 1 1.32+/-0.24 6.3 2 109+/-5 to 910+/-93 
Lead-214 1.13 3 1.16+/-0.44 to 1.62+/-0.56 6.13 2 108+/-8 to l,100+/-99 
Bismuth-214 1.61 0 6.61 2 110+/-6 to l,000+/-57 
Lead-210 3.77 0 8.77 3 . 206+/-26 to 1.040+/-135 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 1 5.7+/-1.9 6.15 2 6.86+/-3.99 to 19.5+/-5.9 
Proactinium-231 NE NE NE 5 2 156+/-27 to 610+/-110 
Actinium-227 NE NE NE 5 2 ' 118+/-14 to 305+/-33 
Radium-223 NE NE NE 5 2 113+/-NA to 939+/-76 
Thorium - 232 Decay Series 
Thorium-232 1.55 0 6.55 2 18.1 +/-4.6 to 40+/-150 
Radium-228 2.37 0 7.37 0 
Thorium-228 1.33 1 1.96+/-1.14 6:33 0 
Radium-224 NE NE NE 5 1 1.760+/-219 
Lead-212 2.26 0 7.26 0 
Bismuth-212 NE NE NE 5 0 
Thallium-208 0.71 1 0.79+/-0.83 5.71 1 6.8+/-2.1 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of S surface soil samples were collected in Area 1. One of the samples was split and analyzed at two different laboratories. For some of the 
radionuclides, the results from one of the laboratories were greater than the background or reference levels, while the results from the second laboratory were not. 



Table 6-2 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1 Subsurface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium - 238 Decay Series 
Uranium-238 2.24 5 2.8SH-/-0.56 to 6.94+/-1.28 17.24 2 17.8+/-4.1 to 26.4+/-10.1 
Thorium-234 2.76 0 17.76 0 
Uranium-234 2.73 6 2.92+/-1.46 to 15.6+/-3.6 17.73 0 
Thorium-230 2.45 6 2.47+/-1.26 to 7.52+/-1.65 17.45 6 23.2+/-4.9 to 1.500+/-240 
Radium-226 1.30 6 1.36+/-0.37 to 6.3+/-1.2 16.3 3 18.4+/-1 to 128+/-6 
Lead-214 1.13 12 1.13+/-0.33 to 7.0+/-0.76 16.13 3 19.9+/-1.6 to 110+/-7 
Bismuth-214 1.61 3 2.53+/-0.19 to 6.5+/-0.58 16.61 3 18.4+/-1.2 to 128+/-7.00 
Lead-210 3.77 2 5.1+/-1.0 to 17+/-4.0 18.77 2 83.4+/-12.4 to 212+/-28 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 1 1.46+/-0.57 16.15 0 
Proactinium-231 NE NE NE 15 3 26.9+/-7.9 to 73.2+/-14.6 
Actinium-227 . NE NE NE 15 3 15.0+/-2.6 to 43.8+/-5.8 
Radium-223 NE NE NE 15 3 16.1+/-NA to 44.3+/-NA 
Thorium - 232 Decay Series 
Thorium-232 1.55 4 1.64+/-0.56 to 10.3+/-3.5 16.55 0 
Radium-228 2.37 0 17.37 0 
Thorium-228 L33 1 1.55+/-1.48 16.33 0 
Radium-224 NE NE NE 15 1 39.1+/-6.3 
Lead-212 2.26 0 17.26 0 
Bismuth-212 NE NE NE 15 0 
Thallium-208 0.71 0 15.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 39 subsurface soil samples were collected in Area 1. Field and laboratoiy duplicates were prepared for several of the samples. Two of the samples 
were split and analyzed at two different laboratories. For some of the radionuclides, the results from one of the laboratories or from one of the duplicate samples 
were greater than the background or reference levels, while the results from the original sample or second laboratoty were not. 



Table 6-3 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2 Surface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium 238 - Decay Series 
Uranium-238 2.24 3 3.1+/-0.7 to4.17+/-1.04 7.24 2 134+/-42 to 294+/-92 
Thorium-234 2.76 0 7.76 0 
Uranium-234 2.73 3 3.18+/-1.06 to 4.05+/-1.02 7.73 2 216+/-67 to 575+/-180 
Thorium-230 2.45 4 2.91+/-0.82 to 5.35+/-1.14 7.45 9 8.63+/-2.62 to 29,240+/-5,290 
Radium-226 1.30 4 1.54+/-0.22 to 4.78+/-0.44 6.3 4 9.2+/-1.7 to 3,720+/-142 
Lead-214 1.13 5 1.28+/-0.28 to 5.26+/-0.49 6.13 4 8.8+/-1.0 to 3,190+/-277 
Bismuth-214 1.61 2 3.56+/-0.87 to 4.2+/-0.67 6.61 4 7.3+/-0.69 to 3.690+/-136 
Lead-210 3.77 0 8.77 3 9.58+/-2.32 to 1,370+/-162 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 0 6.15 2 49:7+/-16.5 to 251+/-79 
Proactinium-231 NE NE NE 5 4 5.22+/-2.32 to 2,030+/-301 
Actinium-227 NE NE NE 5 3 6.15+/-1.17 to 1,320+/-179 
Radium-223 NE NE NE 5 3 6.73+/-NA to 1,097+/-NA 
Thorium - 232 Decay Series 
Thorium-232 1.55 0 6.55 4 6.73+/-1.36 to 127+/-23 
Radium-228 2.37 0 7.37 0 
Thorium-228 1.33 1 4.97+/-1.04 6.33 0 
Radium-224 NE NE NE 5 2 4,330+/-628 to 6,580+/-1090 
Lead-212 2.26 0 7.26 0 
Bismuth-212 NE 0 5 0 
Thallium-208 0.71 0 5.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 15 surface soil samples were collected in Area 2. Three of the samples were split and analyzed at two different.laboratories. For some of the 
radionuclides, the results from one of the laboratories were greater than the background or reference levels, while the results from the second laboratory were not. 



Table 6-4 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2 Subsurface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium - 238 Decay Series 
Uranium-238 2.24 7 2.61+/-0.64 to 11.4+/-3.8 17.24 3 60.7+/-12.4 to 287+/-47 
Thorium-234 2.76 1 13.2+/-15.7 17.76 2 24.5+/-15.8 to 140+/-25 
Uranium-234 2.73 6 2.9+/-0.4 to 12.5+/-4.0 17.73 3 45!4+/-9.7 to 527+/-87 
Thorium-230 2.45 28 2.72+/-1.45 to 17.29+/-3.4 17.45 18 18.2+/-3.3 to 83,000+7-530 
Radium-226 1:30 17 1.3+/-0.45 to 12.9+/-0.54 16.3 4 88.4+/-5.2 to 3,140+/-116 
Lead-214 1.13 23 1.14+/-0.24 to 12.5+/-0.9 16.13 4 85.9+/-6.4 to 2.200+/-170 
Bismuth-214 1.61 10 1.63+/-0.42 to 12.6+/-0.6 16.61 4 93.2+/-5.1 to 3,150+/-111 
Lead-210 3.77 7 4.02+/-1.6 to 9.83+/-2.56 18.77 6 22.4+/-3.5 to 1,300+/-157 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 0 16.15 3 24+/-27 to 115+/-19 
Proactinium-231 NE • NE NE 15 4 39.3+/-11.1 to 1.930+/-243 
Actinium-227 NE NE NE 15 4 25.8+/-4.2 to 1,180+/-138 
Radium-223 NE NE NE 15 4 30.2+/-NA to 5.270+/-359 
Thorium - 232 Decay Series 
Thorium-232 1.55 4 1.76+/-1.07 to 3.84+/-0.9 16.55 3 106+/-19 to 180+/-65 
Radium-228 2.37 2 14.5+/-7.9to 16.7+/-9.3 17.37 0 
Thorium-228 1.33 2 1.5+/-0.80 to 4.59+/-0.91 16.33 0 
Radium-224 NE • NE NE 15 0 
Lead-212 2.26 1 2.49+/-0.94 17.26 1 82+/-35 
Bismuth-212 NE NE NE 15 0 
Thallium-208 0.71 3 1.13+/-0.78 to 7.9+/-3.7 15.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 73 subsurface soil samples were collected in Area 2. Field and laboratoiy duplicates were prepared for several of the samples. Four of the samples 
were split and analyzed at two different laboratories. For some of the radionuclides, the results from one of the laboratories or bom one of the duplicate samples 
were greater than the background or reference levels, while the results tfom the original sample or second laboratoiy were not. 



Table 6-5 : Summary of Background Radionuclide Levels at the West Lake Landfill 

Detection Standard Minimum : Maximum Mean Plus Mean Plus 
Radionuclide Frequency Mean Deviation Value Value 2 Standard Deviations 3 Standard Deviations Variance 
Uranium-238 Decay Series 
Uranium-238 4/4 1.33 . 0.46 0.74+/-0.35 1.85+/-0.79 2.24 2.7 0.21 
Thorium-234 2/4 1.57 0.59 1.15+/-0.89 1.99+/-1.11 2.76 3.35 0.35 
Uranium-234 4/4 1.47 0.63 1.06+/-0.44 2.40+/-0.93 2.73 3.36 0.40 
Thorium-230 4/4 . 1.51 0.47 0.92+/-0.44 2.03+/-0.6 2.45 2.91 0.22 
Radium-226 4/4 1.06 0.12 0.95+/-0.22 1.19+/-0.22 1.30 1.41 0.01 
Lead-214 4/4 1.01 0.06 0.92+/-0.26 1.07+/-0.24 1.13 1.19 0.004 
Bismuth-214 2/4 1.09 0.26 0.90+/-0.31 1.27+/-0.4 1.61 1.87 0.07 
Lead-210 3/4 2.48 0.64 1.88+/-1.56 3.16+/-2.18 3.77 4.41 0.41 
Uranium-235 Decay Series 
Uranium-235/236 4/4 0.39 0.38 0.02+/-0.08 0.91+/-0.57 1.15 1.54 0.15 
Uranium-235 - - - ~ -- -- -

Protactinium-231 - - - ~ - - • -

Actinium-227 .. -- - - - - .. --

Radium-223 - -- - - - - - -

Thorium-232 Decay Series 
Thorium-232 4/4 0.90 0.33 0.52+/-0.29 1.26+/-0.39 1.55 i:87 0.11 
Radium-228 2/4 1.65 0.36 1.39+/-0.4 1.90+/-0.47 2.37 2.73 0.13 
Thorium-228 4/4 0.68 0.33 0.43+/-0.27 1.16+/-0.37 1.33 1.66 0.11 
Radium-224 - ... - - - .. - - -

Lead-212 4/4 1.29 0.48 0.80+/-0.31 . 1.94+/-0.29 2.26 2.74 0.23 
Bismuth-212 - - - - -- ' -- - -

Thallium-208 4/4 0.44 0.14 0.32+/-0.16 0.63+/-0.21 0.71 0.84 0.02 

All values expressed as pCi/g, except detection frequency. 
Four background samples were analyzed. Samples without detections were not used to calculate background statistics. 
- = Radionuclides were not detected above the Minimum Detectable Activity (MDA) in any of the four background samples. 



Table 6-6 : Background Gamma and Radionuclide Concentrations in Surface Soil 
Samples in the State of Missouri 

Surface Soil 
Sample Designation/ Gamma Exposure Radionuclide Concentration (pCi/g) 

Location Rate (uR/hr) U-238 | Ra-226 | Th-232 

West Lake Landfill - McLaren/Hart 
Barrow Pit - loess 13.5 1.3+/-0.50 1.19+/-0.22 0.75+/-0.38 
Barrow Pit - shale 16.3 1.85+/-0.79 0.97+/-0.2 1.26+/-0.39 
Farmer's Field 13.7 1.41+/-0.5 1.13+/-0.25 1.05+/-0.38 
McLaren/Hart Shop 10.1 0.74+/-0.35 0.95+/-0.22 0.52+/-0.29 

Mean 13.4 1.3 1.1 0.9 
Standard Deviation(S) 2.6 0.5 . . 0.1 0.3 

Mean + 2S 18.5 2.2 1.3 1.5 

State of Missouri - Bechtel National. Inc 
MO-1 6.0 1.7 1.4 1.3 
MO-2 10.0 1.3 1.3 1.2 
MO-3 6.7 1.2 1.1 1 
MO-4 7.5 1.1 1.3 1.1 
MO-5 8.1 1.3 1.2 1.2 
MO-6 5.4 0.33 0.31 0.32 
MO-7 7.6 1.1 1.1 1.1 
MO-8 6.8 0.81 0.83 0.76 
MO-9 5.1 1.1 1.1 1.1 
MO-10 4.6 0.76 1 0.95 

Mean 6.8 1.1 1.1 1.0 
Standard Deviation(S) 1.6 0.4 0.3 0.3 

Mean + 2S 10.0 1.8 1.7 1.6 

5-Mile Radius of Weldon Soring Site - LJNC-Geotech 
1 10.0 1 0.8 0.9 
2 10.3 0.7 1.1 1.5 
3 9.2 0.7 1.2 1.3 
4 9.2 0.7 1.1 1.1 
5 11.0 1.3 1.3 1.1 
6 10.5 1 1.3 1 
7 10.7 1.7 1.2 1.4 
8 10.5 1.7 1.3 1.1 

Mean 10.2 1.1 1.2 1.2 
Standard Deviation(S) 0.7 0.4 0.2 0.2 

Mean + 2S 11.5 1.9 1.5 1.6 



Table 6-6 : Background Gamma and Radionuclide Concentrations in Surface Soil 
Samples in the State of Missouri (cont.) 

Surface Soil 
Sample Designation/ Gamma Exposure Radionuclide Concentration (pCi/g) 

Location Rate (uR/hr) U-238 I Ra-226 | Th-232 

5-Mile Radius of Weldon Swine Site - Project Management Contractor 
1 9.3 <1.9 0.8 0.8 
2 9.0 <1.9 1.1 0.9 
3 8.9 <1.8 1.3 0.6 
4 9.5 <1.9 0.8 0.8 
5 9.2 <2.0 0.9 1 
6 9.5 <1.9 1.1 1 

Mean 9.2 NA 1.0 0.9 
Standard Deviation(S) 0.3 NA 0.2 0.2 

Mean + 2S 9.7 NA 1.4 1.2 

USING ALL AREAS 
Mean 9.2 1.1 1.1 1.0 

Standard Deviation(S) 2.6 0.4 0.2 0.3 
Mean + 2S 14.4 1.9 1.5 1.5 

< indicates that the sample result is below the Method Detection Activity (MDA), with the number 
indicating the MDA 



Table 6- 7: Summary of Area 1 Downhole Gamma Log Results 

Boring No. Downhole Gamma 
Peak Depth Cftl 

WL-101 -

WL-102 3 
WL-103 -

WL-104 -

WL-105 9 
Well 1-4 6.5 
Well S-5 3.5 
WL-106 4 
WL-107 -

WL-108 -

WL-109 -

WL-110 -

WL-111 -

WL-112 6 
WL-113 4 
WL-114 5 
WL-115 -

WL-116 -

WL-117 6.5 
WL-118 0 
WL-119 -

WL-120 -

PVC-24 -

PVC-25 9 
PVC-26 5 
PVC-27 -

PVC-28 14 
PVC-36 8 
PVC-37 -

PVC-38 10 
PVC-41 -

Downhole Gamma Comments 
Peak Intensity (cpmt 

- No peak 
58,000 

- No peak 
- No peak 

180,000 At location of well D-5 
260,000 Adjacent to boring WL-105 
387,000 Adjacent to boring WL-105 
25,000 Poorly defined peak 

- No peak 
- No peak 
- No peak 
- No peak 
- No peak 

10,000 Poorly defined peak 
13,000 Poorly defined peak 
15,000 Poorly defined peak 

- No peak 
- No peak 

16,000 Poorly defined peak 
12,000 Poorly defined peak 

- No peak 
- No peak 
- No peak 

70,000 
85,000 

- No peak 
130,000 
15,000 Poorly defined peak 

- No peak 
1,298,000 

No peak 

cpm - counts per minute 



Table 6-8: Summary of Estimated Thicknesses 
Materials in Area 1 

of Subsurface Radiologically Impacted 

Boring Estimated Total Thickness of Surface 
Radiologically Impacted Materials 

Materials fftl Present ? 

WL-102 2 no 
WL-105 10 yes 
Well S-5 4 no 
Well 1-4 4 no 
WL-106 3 no 
WL-112 2 no 
WL-113 2 no 
WL-114 1 no 
WL-117 1 no 
WL-118 1.5 yes 
PVC-25 2 no 
PVC-26 2 no 
PVC-28 2 no 
PVC-36 2 no 
PVC-38 12 yes 

Average 3.37 

Subsurface Thickness 
(Adjusted for Surface Thickness') 

(m 

2 
9.5 
4 
4 
3 
2 
2 
1 
1 
1 
2 
2 
2 
2 

11.5 

3.27 

Std. Dev. 3.13 2.99 



Table 6-9: Summary of Area 2 Downhole Gamma Log Results 

Boring No. Gamma Peak Depth (ft) Gamma Peak Intensity fcpmi Comments 

WL-207 
WL-208 
WL-209 
WL-210 
WL-211 
WL-212 
WL-213 
WL-214 
WL-216 
WL-217 
WL-218 
WL-219 
WL-220 
WL-222 
WL-223 
WL-224 
WL-225 
WL-226 
WL-227 
WL-228 
WL-229 
WL-230 
WL-231 
WL-232 
WL-233 
WL-234 
WL-235 
WL-236 
WL-237 
WL-238 
WL-239 
WL-240 
WL-241 
PVC-4 
PVC-5 
PVC-6 
PVC-7 
PVC-8 
PVC-9 

PVC-10 
PVC-11 
PVC-12 
PVC-13 
PVC-18 
PVC-19 
PVC-20 
PVC-33 
PVC-34 
PVC-35 
PVC-39 
PVC-40 

1 
0 and 48? 

1 

3.5 

11 

1.5 
5.5 

22 
7 

22.5? 

5.5 
1 

6 and 11 
9.5 and 11 
2 and 19.5 

1 
5 

3 and 10 
3 

2.5 

8 
1.5 
2.5 
1 
4 

2.5 
2.5 and 7 

740,000 
506,000 and 90,000? 

330,000 

24,000 

15,000 

370,000 

10,000 
27,000 

89,000 
1,104,000 

20,000 

130,000 

45,000 
1,290,000 
15,000? 

346,000 and 369,000 
1,385,000 and 21,000 

23,000 
22,000 

753,000 and 152,000 
2,288,000 

57,000 

330,000 
126,000 
10,000 
22,000 

745,000 
14,000 

120,000 and 46,000 

No peak 
No peak 

Note 1 

No peak 
No peak 
No peak 

Poorly defined peak 
No peak 
No peak 
No peak 
No peak 
No peak 

Poorly defined peak 
No peak 
No peak 

No peak 
No peak 
No peak 

Poorly defined peak 

No peak 

Note 2 
No peak 
No peak 

No peak 
No peak 

Very poorly defined peaks 
Overall one peak w/ 2 sub-peaks 

Note 2 

Very poorly defined peak 

No peak 
No peak 

No peak? - very poorly defined 
Very poorly defined peak 

Poorly defined peak 

Note 1: Lower peak due to material knocked down hole during drilling/logging 
Note 2: Lower peak at bottom of hole possibly from material knocked down hole during drilling/lggging 
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le 6-10: Summary of Estimated Thicknesses of Subsurface Radiologically Impacted 
Materials in Area 2 

Boring Estimated Total Thickness Surface Subsurface Thickness 
of Radiologically Impacted Materials (Adjusted for Surface Thickness) 

Materials (ft) Present ? (fil 

WL-209 5 yes 4.5 
WL-210 6 yes 5.5 
WL-211 3 yes 2.5 
WL-216 4 no 4 
WL-223 3 no 3 
WL-226 1 no 1 
WL-226 8 no 8 
WL-230 3 yes 2.5 
WL-231 5 no 5 
WL-233 4 no 4 
WL-234 10 no 10 
WL-235 3 no 3 
WL-238 4 no 4 
WL-241 4.5 no 4.5 
PVC-4 4.5 yes 4 
PVC-5 1 no 1 
PVC-6 5 no 5 
PVC-7 6 no 6 
PVC-7 1 no 1 
PVC-8 1 yes 0.5 
PVC-9 1.5 no 1.5 

PVC-10 5.5 no 5.5 
PVC-10 2 no 2 
PVC-11 5.5 yes 5 
PVC-12 3 no 3 
PVC-19 4 no 4 
PVC-20 3 no 3 
PVC-33 1 no 1 
PVC-34 3 yes 2.5 
PVC-35 5 no 5 
PVC-39 2.5 no 2.5 
PVC-40 2.5 no 2.5 
PVC-40 2.5 no 2.5 

Average 3.73 3.61 

Std. Dev. 2.03 2.03 



TaUe 6-11: Occurences d" Peak Gamma Levels and R*bo nuclides above Refaence Levefc aid Deaai] pQous of Mala al 
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1 1 
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4 23600 tlaa4,and*n, toil consent of dart s>Y nk to clayey tit. 1 
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t.s 10.000 wood. ekaex, <Wh, tat- <>•••, •—< caul; toil cetotobitof 
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<0,000 • 23 

'29DUP(T) 
051 
05*1 

<3.0: 0.4! tu 013. 0.91 0 71 <26.1 <0.11 <0.94 <4.11 <0.1! <1.36 0.71! <6.92 
" <o.»ir"""<o.i3 

051 
"'<1.26 

<3.79 
161 

052 
052 

*141 0.23 <0,000 • 23 
'29DUP(T) 

051 
05*1 0.51 111! 052' 0.61 <0JC 2W <0.13 <0.71 <353 <10! <7,63 

0.71! <6.92 
" <o.»ir"""<o.i3 

051 
"'<1.26 

<3.79 
161 

052 
052 <1.13 0.11 

| 
Wl-Jlfl* 4X.OOO 0 Landfill Dabcia: toadijr dates coaaiatai| of seed, plslic. .<??•.?! • H,1** ...yw .49,7 in m U2 646 MJ | <9.53 <113 <4.7 <17 29 *254 

0.23 300.000 loo, alvoddod tra. vaad waato, doth, malal. ilma and arn: 
.<??•.?! • H,1** ...yw .49,7 in m U2 

11600 SDLTU) and crsdiad IOCE Ay to sal. i*" " 13.2 267 11016 4n 

1 

II
I 

461 H3 635 rj 166 IH 147 IX *4.61 4.X <56.13 149 "<7.93 T'.iV 
115 23.00C I 

1 
<.6.000 40 0.91! <1.23 0.69 IfcJ oti: o.i 0 63 <1.9 <01! <0 71 <4.3 <1 01 <1.11 057' <0.C 05! 3.0! 0.61 <1.11 *0.13 
<6600 40DOKF) 0.341 <3.04 0.93 101 1.66! 1,12 1 4 <r. 9 0.S <15 <1.24 <1 7! <1393 0.12' <14! 04 <3.94 04) • ir •6 4 

1 1 
W1-II1 055 310600 Landfill Dabrs; Mfat dateia conaisinn of sood. alMs. | 

X.000 3 taps, rubtar. oatoL std cosnaw: aod ccaaialsc efarrnab- lei1 <i.ti 2J 64.11 152 147 101 tn 0.23 <0.7« <341 141 <9.09 151 <1.1! 0.61 <341 0.99 <1.73 <0.21 
95 13,000 r 95 13,000 

WL-2!2_ <tsa 10 i —enii n i • i ' <—>isst rfwrod. plaats, IJg 114 1_.T7 1.9! 161 4.02 <0.16 <0.36 <3 7| <0.71 <1.69 0.9' <05( 05! 3.6! 047 <14 *0 14 WL-2!2_ 
brick, tda. tukbae. iwuldioaiamlcoaastiMcd'dafk cray 

IJg 114 1_.T7 4.02 <0.16 <0.36 

nfevclaa.aift. tod wev fiaa-arainad aasd. sad crwdtad rack: 
dnrtoaotol 1 

WL-211 <6000 0 i —inn nm: eto, dates coeBitoait c< nod. nMic. 153' 20! 1 64 243 1.00; IS <0.70 136 0.4! <0.11 <3 11 <1.03 <1142 1.11 <0.1 0.71 *4.0! <0.37 <154 *652 
<OJHO 3 trick, cardboard, aaner. ska. (ubka. BMUL aaal coaseaUna of 1531 <35< IOC ITS ij6 iJ; <651 <X.1 <0.1! <0.0 <4.14 <161 <956 0.11 <0.93 051 <4.1< 053 <141 <1.63 
<6000 23 lark t/ay aitv day and Hack, astdy. clam ait to deck nv, 0.43' <351 1 04 3.11 0.93' 1M <0.1! <»J <0.17 <15! <7.03 <151 <13.23 053 <141 0.64 <3.23 <04 <171 037 
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Table 6-11: Occivrenca cf Peak Gimim Levels and Radionuclides above Reference Leveb and Descn nions of Mala al 
! I 

Peak m i 1 Boil Soil Analytical D«i* 
r--_ • ^ Bradai Staple U-231 Decay lenaa U-BS Decay Sain Tb-232 Decay Sna 

Born* No. DcMh (01 DnmclmtfUitoiil at Dcadi of COKOB tram Soil Borne Loo U-231 1 Tb-234 l<-234 Tb- 230 Ra<226 ! 9V-214 BI2I4 Lead-210 U-233'Bi U-B3 Pa-231 Ac-227 Ra-2B Tb- 232 Ka-228 Tb-13 b-224 n-212 BL2I2 TV20S 
WL-:I« 13 41400 1 aariftu Dakota: baWv tdno cnooi of plane, cM, I 
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Table 6-11 : Occurences <f Peak Gamma Levels and Radionuclides above Reference Leveb and Descri ptions of Mates al 
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Table 6-12 : Summary of Estimated Areal Extent and Volume of Radiologically 
Impacted Materials at the West Lake Landfill 

Location 

Area 1 
Surface 
Subsurface 

Area 1 Total 

Areal Extent (ft2") Areal Extent (acres') Volume ("yd3! 

50,659 
193,915 

194,000 

1.16 
4.45 

4.5 

940 
23,490 

24,400 

Area 2 
Surface 
Subsurface 
Northeast area 

Area 2 Total 

468,709 
817,052 
17,159 

834,000 

10.76 
18.76 
0.39 

19.2 

8,680 
109,240 

320 

118,200 

Ford Property 196,000 4.5 3,600 

Totals 1,224,000 28.2 146,000 

Note: The thickness values used to calculate volumes were as follows: 

Area 1 Surface 0.5 ft 
Area 1 Subsurface 3.27 ft 
Area 2 Surface 0.5 ft 
Area 2 Subsurface 3.61ft 
Northeast area 0.5 ft 
Ford Property 0.5 ft 



Table 6-13: February 2000 Analytical Results for Surface Soil Samples from the Buffer Zone and Crossroads Properties 

Location Depth 
(feet) 

Uranlum-238 Thoriom-234 Uranium-234 Thorlum-230 Radlum-226 Lead-214 Bismuth-214 Lcnd-210 Location Depth 
(feet) Result I MDA Result I MDA Result ] MDA Result I MDA Result I MDA Result I MDA Result | MDA Result I MDA 

Site Specific Backsround(Menn+2 Std Dev) 2.24 2.76 2.73 2.45 180 1.13 1.61 3.77 
Surface Soil Reference Lev eta 7. 24 7.76 7.73 7.45 680 6.13 6. 61 8. 77 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 
0-0.25 

0.92 O.fO <MDA 1.48 1.00 Of 5 2.75 0.09 <MDA 0.15 0.82 1 0.27 0.62 056 380 1.60 RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 
0-0.25 1428 0.05 <MDA 1.70 1.06 0.05 308 O.fO <MDA 0.13 1.55 0.25 1.55 0.70 5.90 1.30 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0 • 0.25 089 0.08 <MDA 1.38 0.80 0.11 6.30 0.20 <MDA 0.14 0.71 0.18 0.71 0.46 2.94 1.60 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 0.94 0.05 <MDA 1.50 0.93 0.14 280 0.18 <MDA 0.13 0.56 024 0.87 0.56 2.70 1.50 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0 - 0.25 0.69 0.09 <MDA 1.63 0.91 0.16 286 0.08 <MDA 0.10 0.86 023 0.63 0.52 2.60 1.10 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0 - 0.25 0.96 0.05 <MDA 1.56 0.97 0.13 4.60 0.10 <MDA 0.12 0.91 O24 0.62 057 3.70 1.50 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 0-0.25 0.90 0.32 <MDA 1.51 083 0.13 2.84 0.16 <MDA 0.12 0.76 I 026 a«7 0.54 1.75 1.60 

Location Depth Uranlum-235 Protactinlum-231 Actinium-227 Radlum-223 
(feet) Result MDA Result MDA Result MDA Result MDA 

Site Sneclflc BacksroundfMean+2 Std Dev) •NE NE NE NE 
Surface Soil Reference Levels 5.00 5.00 5.00 5. 00 

RC-01 0-0.25 <MDA 0.13 <MDA 3.70 <AIDA a 63 <MDA 028 
RC-02 0 - 0.25 0.14 0.10 <MDA 3.80 <MDA 0.80 <MOA 029 
RC-03 0-0.25 <MDA 0.12 <MDA 2.60 <MDA 0.57 <MDA 021 
RC-04 0-0.25 0.06 0.06 <MDA 3.40 <MDA 0.67 • <MDA 026 
RC-05 0 - 0.25 0.14 0.14 <MDA 3.10 <MDA 0.56 <MDA 024 
RC-06 0 - 0.25 <MDA 0.18 <MDA 4.00 <MDA 0.69 <MDA 030 
RC-07 0-0.25 <MDA 0.05 <MDA 3.20 <MDA ' 062 <MDA 022 

Location Depth 
(feet) 

Thorium-232 Radhun-228 Thorium-228 Radium-224 Lead-212 Bismutb-212 Thallium 208 Location Depth 
(feet) Result | MDA Result | MDA Result | MDA Result I MDA Result I MDA Result | MDA Result | MDA 

Site Specific BackcroundfMean+2 Std Dev) 1.55 287 183 NE 2.26 NE 0.71 
Surface Soil Reference Levels 6.55 7. 37 6. 33 5. 00 7. 26 5. 00 5. 71 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0 • 0.25 140 0.07 1.83 071 141 009 <MDA 3.58 0.85 0.39 <MDA 2.70 0.35 026 RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 188 0.U 147 068 1.33 012 <MDA 2.83 0.76 038 <MDA 2.70 0.31 027 
RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 0.97 0.23 187 068 1.36 020 <MDA 2.22 0.94 0.32 <MDA 2.00 0.27 021 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 185 0.07 1.92 069 187 0.15 <MDA 1.88 0.96 0.38 <MDA 2.50 0.38 025 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 1.21 0.09 1.59 066 1.04 008 <MDA 2.54 1.13 037 <MDA 2.70 0.25 023 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 1.18 0.04 186 072 1.33 012 <MDA 2.11 0.97 040 <MDA 2.40 0.30 025 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 0-0.25 1.56 0.08 0.06 068 144 013 <MDA 2.47 1.05 037 <MDA 2.50 0.34 027 

Note: The data presented on this table are based on preliminary unvalidated results. 



Table 7-1 : Radon Flux Measurement Results 

Area 1 
Radon Flux 

Borine Location CpCi/m2sl 

WL-101 0.3 
WL-102 245.9 
WL-103 0.6 
WL-104 0.2 
WL-105 0.2 
WL-106 22.3 
WL-107 0.2 
WL-108 0.5 
WL-109 0.1 
WL-110 • 0.2 
WL-111 0.3 
WL-112 1.9 
WL-113 0.5 
WL-114 8 
WL-115 1.4 
WL-116 0.2 
WL-117 1.3 
WL-120 0.3 
WL-121 0.3 
WL-122 0.5 
WL-123 0.1 
WL-124 0.2 

Area 2 
Radon Flux 

Boring Location CpCi/m2sl 

WL-201 0.5 
WL-202 0.3 
WL-203 0.4 

WL-204/205 0.3 
WL-206 0.9 
WL-207 0.5 
WL-208 3.2 

. WL-209 513.1 
WL-210 14.2 
WL-211 0.1 
WL-212 0 
WL-213 0.1 
WL-214 0.2 
WL-215 0.3 
WL-216 0.1 
WL-217 0.2 
WL-218 1.6 
WL-219 0.3 
WL-220 0.1 
WL-221 0.8 
WL-222 1.3 
WL-223 350.2 
WL-224 0.2 
WL-225 0.3 
WL-226 0.2 
WL-227 0.5 
WL-230 0.2 
WL-231 0.2 
WL-233 0.1 
WL-234 0.6 
WL-236 0.1 
WL-239 0.4 

Averages 13 28 



Table 7-2 : Surface Soil Radionuclide Analytical Results at the Fugitive Dust Sampling Locations 

Uranium - 238 Decay Series 
Boring Uranium-238 Thorium-234 Uranium-

234 
Thorium-230 Radium-226 Lead-214 Bismuth-214 Lead-210 

WL-114 147+/-38 55.9+/-13.5 154+/-40 7,850+/-1,470 109+/-5 108+/-8 110+/-6 206+/-26 
WL-210 134+/-42 <29.51+/-NA 216+/-67 18,190+/-3,510 2.280+/-89 1,450+/-179 2,300+/-84 1,370+/-162 

Uranium - 235 Decay Series 
Uranium-235/236 Uranium-235 Protactinium 

-231 
Actinium-227 Radium-223 

WL-114 19.5+/-5.9 17.6+/-2.1 156+/-27 118+/-14 113+/-NA 
WL-210 49.7+/-16.5 182+/-22 838+/-148 732+/-87 660+/-NA 

Thorium - 232 Decay Series 
Thorium-232 Radium-228 Thorium-228 Radium-224 Lead-212 Bismuth-212 Thallium-208 

WL-114 18.1+/-4.6 <2.50+/-NA 1.96+/-1.14 <12.42+/-NA <1.85+/-NA <3.9+/-NA 0.79+/-0.83 
WL-210 59.2+/-23.2 <9.55+/-NA <13.5+/-8.6 4.330+/-628 <4.7+/-NA <17.29+/-NA <2.34+/-NA 

All values expressed as pCi/g. 
< indicates that the sample result is below the Method Detection Activity (MDA), with the number indicating the MDA. 
NA indicates Not Applicable or Not Available. 



Table 7-3 : Fugutive Dust Analytical Results 

Uranium - 238 Decay Scries 
Sample Uranium-238 Uranium-234 Thorium-230 Radium-226 

Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA '+/- Sigma Error 
Area 1 

Upwind < MDA 0.00164 NA < MDA 0.00148 NA 0.00256 0.00042 0.00087 0.00043 0.00037 0.00027 
Downwind 0.00071 0.00020 0.00038 0.00079 0.00024 0.00040 0.00071 0.00034 0.00033 < MDA 0.00049 NA 

Area 2 
Upwind 0.00005 0.00004 0.00004 0.00007 0.00004 0.00005 0.00011 0.00006 0.00006 0.00011 0.00006 0.00005 
Downwind < MDA 0.00056 NA < MDA 0.00049 NA 0.00055 0.00023 0.00027 < MDA 0.00035 NA 

Uranium - 235 Decay Series 
Sample Uranium-235/236 

Result MDA +/- Sigma Error 
Area 1 

Upwind < MDA 0.00237 NA 
Downwind < MDA 0.00030 NA 

Area 2 
Upwind < MDA 0.00007 NA 
Downwind < MDA 0.00068 NA 

Thorium - 232 Decay Series 
Sample Thorium-232 Radium-228 Thorium-228 

Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA +/- Sigma Error 
Area 1 

Upwind < MDA 0.00027 NA < MDA 0.00113 NA 0.00270 0.00044 0.00090 
Downwind < MDA 0.00024 NA < MDA 0.00097 NA 0.00191 0.00017 0.00058 

Area 2 
Upwind < MDA 0.00004 NA < MDA 0.00017 NA 0.00037 0.00007 0.00013 
Downwind < MDA 0.00026 NA 0.00091 0.00090 0.00056 0.00154 0.00029 0.00049 

All values expressed as picocuries per liter (pCi/L) 
MDA = Minimum Detectable Activity 
NAs Not applicable 



Table 7-4 : Comparison of 1995, 1996, and 1997 Radium-226 Results in Groundwater Samples 

Well Date Filtered Radium-226 

S-82 Nov-95 Filtered 
S-82 Nov-95 unfiltered -

S-82 Feb-96 Filtered -

S-82 Feb-96 unfiltered 1.09+/-
S-82 May-96 Filtered 0.88+/-
S-82 May-96 unfiltered 1.39+/-
S-82 May-97 Filtered 1.07+/-0.14 
S-82 May-97 unfiltered 1.06+/-0.17 
S-82 May-97 unfiltered 0.76+/-0.14 
1-2 Nov-95 Filtered --

1-2 Nov-95 unfiltered -

1-2 Feb-96 Filtered -

1-2 Feb-96 unfiltered 1.69+/-
1-2 May-96 Filtered 1.17+/-
1-2 May-96 unfiltered 1.44+/-
1-2 May-97 Filtered 0.98+/-0.13 
1-2 May-97 unfiltered 1.05+/-0.13 

I-2-DUP May-97 Filtered 0.82+/-0.11 
I-2-DUP May-97 unfiltered 1.09+/-0.14 

1-4 Feb-96 Filtered — 

1-4 Feb-96 unfiltered 2.41+/-
1-4 May-96 Filtered 0.87+/-
1-4 May-96 unfiltered 1.5+/-
1-4 May-97 Filtered 0.81+/-0.11 
1-4 May-97 unfiltered 1.04+/-0.14 
D-3 Nov-95 Filtered — 

D-3 Nov-95 unfiltered — 

D-3 Feb-96 Filtered --

D-3 Feb-96 unfiltered 2.7+/-
D-3 May-96 Filtered 0.78+/-
D-3 May-96 unfiltered 1.19+/-

D-3 DUP (F) May-96 Filtered 1.17+/-
D-3 DUP (F) May-96 unfiltered 1.21+/-

D-3 May-97 Filtered 0.75+/-0.11 
D-3 May-97 unfiltered 1.5+/-0.19 



t 

Table 7-4 : Comparison of 1995, 1996, and 1997 Radium-226 Results in Groundwater Samples (cont.) 

Well Date Filtered Radium-226 

D-6 Nov-95 Filtered 
D-6 Nov-95 unfiltered — 

D-6 Feb-96 Filtered — 

D-6 Feb-96 unfiltered 1.78+/-
D-6 May-96 Filtered 1.66+/-
D-6 May-96 unfiltered 1.88+/-
D-6 May-97 Filtered 1.8+/-0.21 
D-6 May-97 unfiltered 2.05+/-0.23 

D-12 Nov-95 Filtered — 

D-12 Nov-95 unfiltered — 

D-12 Feb-96 Filtered — 

D-12 Feb-96 unfiltered 0.5+/-
D-12 May-96 Filtered 0.36+/-
D-12 May-96 unfiltered 0.73+/-
D-12 May-97 Filtered 0.49+/-0.12 
D-12 May-97 Filtered 0.26+/-0.09 
D-12 May-97 unfiltered 0.54+/-0.09 
D-93 Nov-95 Filtered — 

D-93 Nov-95 unfiltered — 

D-93 Feb-96 Filtered — 

D-93 Feb-96 unfiltered 1.43+/-
D-93 DUP (F) Feb-96 Filtered • — 

D-93 DUP (F) Feb-96 unfiltered 1.21+/-
D-93 May-96 Filtered 0.95+/-
D-93 May-96 unfiltered 2.09+/-
D-93 May-97 Filtered .1.18+/-0.15 
D-93 May-97 unfiltered 1.34+/-0.16 

Notes: 

All units are pCi/1 
- indicates not analyzed 
1997 values are highlighted (bold) 
< indicates sample results is below the specific minimum detectable activity (MDA) 



Table 8-1: Priority Pollutant Metals Summary for Soil Samples 

Area 1 Soil Samples 
Minimum Maximum Sample Exhibiting the 

Number Number of Frequency Detection Detection Maximum Value Background 
Constituent Samples Detections Detection Value Value Range 

Arsenic 13 10 0.77 0.76 220 WL 114 @0' «L5-5.2 
Beryllium 13 8 0.62 0.25 3.3 WL 114 @0' <0.25-.5 
Cadmium 13 2 0.15 4.2 7.9 WL 114 @0' <0.5 
Chromium 13 13 1 3.1 280 WL 115 @5' 8.6-12 
Copper 13 13 1 2.3 2300 WL 114 @0' 11-16 
Lead 13 13 1 2.8 900 WL 115 @5' 7.5-32 
Mercury 13 1 0.08 0.17 0.17 WL 114 @0' <0.1 
Nickel 13 13 1 4.7 3600 WL 114 @0' 3.6-16 
Selenium 13 4 0.31 0.36 250 WL 114 @0' <0.25 
Zinc 13 13 1 16 560 WL 115 @38' 2.1-48 

WL-119 @50' (dup) 

Area 2 Soil Samrtles 
Minimum Maximum Sample Exhibiting the 

Number Number of Frequency Detection Detection Maximum Value Background 
Constituent Samples Detections Detection Value Value Range 

Arsenic 24 23 0.96 0.7 35 WL-209@0' <0.5-5.2 
Beryllium 24 12 0.50 0.27 2.2 WL-206@0' <0.25-.5 
Cadmium 24 9 0.38 0.54 6.3 WL-208@20' <0.5 
Chromium 24 24 1.00 2 890 WL-206@0' 8.6-12 
Copper 24 24 1.00 1 360 WL-209@0' 11-16 
Lead 24 23 0.96 3 2200 WL-210(2)0' 7.5-32 
Mercury 24 3 0.13 0.18 0.27 WL-209@0' <0.1 
Nickel 24 24 1.00 1.3 680 WL-209@0' 3.6-16 
Selenium 24 6 0.25 0.25 38 WL-210@0' <0.25 
Zinc 24 23 0.96 7.3 1100 WL-208@20' 2.1-48 

Note: All units are mg/kg (ppm) 



Table 8-2: Total Petroleum Hydrocarbons Summary for Soil Samples 

Area 1 Soil Samples 

Constituent 
Number Number of 

_Samj>les__Detections_ 

Minimum Maximum Sample 
Frequency Detection Detection Exhibiting the 
Detection Value Value Maximum Value 

Gasoline Range 
Diesel Range 
Motor Oil Range 

17 
17 
17 

0.06 
0.06 
0.18 

120 

110 

76 

120 
110 
130 

WL-115 @5' 
WL-101 @5' 
WL-114 @0' 

Area 2 Soil Samples 

Number Number of Frequency 
Constituent Samples Detections Detection 

Minimum Maximum Sample 
Detection Detection Exhibiting the 

Value Value Maximum Value 

Gasoline Range 
Diesel Range 
Motor Oil Range 

24 
24 
24 

4 
3 

11 

0.17 
0.13 
0.46 

24 
31 
II 

5000 
1200 

16000 

WL-208 @20' 
WL-210 @15' 
WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-3: Volatile Organic Compounds Summary for Soil Samples 

Area 1 Soil Samples 
Minimum Maximum 

Number Number of Frequency Detection Detection Sample Exhibiting 
Constituent Samples Detections Detection Value Value the Maximum Value 

Toluene 19 3 0.16 0.008 29 WL -115 @5' 
Ethyl benzene 19 3 0.16 0.005 20 WL -115 @5' 
m & p Xylene 19 5 0.26 0.002 200 WL -115 @5' 
o-Xylene 19 3 0.16 0.0027 26 WL -115 @5' 
Chlorobenzene 19 6 0.32 0.002 0.94 WL-104 @25' 
1,4-Dichlorobenzene 19 7 0.37 0.002 0.042 WL-114 @0' 
2-Butanone 15 2 0.13 0.013 0.02 WL-106 @30' (dup) 
Acetone 15 7 0.47 0.019 0.09 WL-106 @30' (dup) 
Methylene Chloride 19 0 0 0 0 None Detected 

Area 2 Soil Samples 
Minimum Maximum 

Number Number of Frequency Detection Detection Sample Exhibiting 
Constituent Samples Detections Detection Value Value the Maximum Value 
Toluene' 24 4 0.17 0.13 8300 WL-208 @20' 
Ethyl benzene 24 8 0.33 0.004 3bo WL-208 @20' 
m & p Xylene 24 9 0.38 0.012 1800 WL-208 @20' 
o-Xylene 24 6 0.25 0.007 500 WL-208 @20' 
Chlorobenzene 24 5 0.21 0.003 180 WL-230 @16' 
1,4-Dichlorobenzene 24 6 0.25 0.0065 2100 WL-230 @16' 
2-Butanone 24 2 0.08 8.4 52 WL-208 @15' 
Acetone 24 5 0.21 0.026 62 WL-230 @35' 
Methylene Chloride 24 8 0.33 0.004 240 WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-4: Semi-Volatile Organic Compounds Summary for Soil Samples 

Area 1 Soil Samples 

Maximum 
Number Number of Frequency Minimum Detection Sample Exhibiting the 

Constituent Samples Detections Detection Detection Value Value Maximum Value 

Benzoic Acid 
1,4-Dichloro benzene 
Pyrene 
Naphthalene 
2-Methylnaphthalene 
Fluoranthene 
Phenanthrene 
Phenol 
4-Methylphenol 
Butyl benzyl phthalate 
Diethylphalate 
Di-n-butylphthalate 
Di-n-octylphthaJate 
Bis(2-Ethylhexyl)phthalate 

Note: All units are mg/kg (ppm) 

0 0 0 0 No Detects 
1 0.06 0.039 0.039 WL-113 @45' 
3 0.18 0.034 0.7 WL-115 @5' 
2 0.12 0.13 4.7 WL-115 @5' 
2 0.13 0.097 4.4 WL-115 @5' 
3 0.18 0.035 0.73 WL-115 @5' 
2 0.12 0.044 0.91 WL-115 @5' 
0 0.00 0 0 No Detects 
0 0.00 0 0 No Detects 
5 0.29 0.069 180 WL-115 @5' 
1 0.06 0.033 0.033 WL-114 @0' 
2 0.12 0.3 10 WL-113 @45' 
4 0.24 0.17 3.7 WL-115 @5' 
10 0.59 0.12 25 WL-113 @45' 



Table 8-4: Semi-Volatile Organic Compounds Summary for Soil Samples (cont.) 

Area 2 Soil Samples 

Constituent 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection Value 

Maximum 
Detection 

Value 
Sample Exhibiting t 

Maximum Value 

Benzoic Acid 24 3 0.13 0.15 0.79 WL-235 @0' 
1,4-Dichlorobenzene 24 3 0.13 0.062 530 WL-230 @16' 
Pyrene 24 0 0.00 0 0 No Detects 
Naphthalene 24 8 0.33 0.034 10 WL-218@25' 
2-Methylnaphthalene 24 2 0.08 0.19 2.9 WL-210 @15' 
Fluoranthene 24 1 0.04 0.92 0.92 WL-218 @0' 
Phenanthrene 24 1 0.04 0.073 0.073 WL-208 @15' 
Phenol 24 4 0.17 0.41 9 WL-210 @15' 
4-Methylphenol 24 4 0.17 0.078 9.8 WL-213 @25' 
Butyl benzyl phthalate 24 2 0.08 0.52 5100 WL-208 @20' 
Diethylphalate 24 2 0.08 0.053 0.082 WL-208 @15' 
Di-n-butylphthalate 24 1 0.04 0.2 0.2 WL-208 @15' 
Di-n-octylphthalate 24 2 0.08 0.15 12 WL-215 @25' 
Bis(2-Ethylhexyl)phthalate 24 18 0.75 0.11 180 WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-5: Pesticides and Polychlorinated Biphenyls Summary for Soil Samples 

Area 1 Soil Samples 

Constituent 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
. Detection 

Value 
Sample Exhibiting 

the Maximum Value 

4,4-DDD 18 3 0.17 0.00079 0.015 WL-115@5' 
4,4'-DDE 18 2 0.11 0.00072 0.00088 WL-113@45' 
4,4-DDT 18 3 0.17 0.0018 0.063 WL-115@5' 
Aldrin 18 2 0.11 0.0011 0.16 WL-115@5' 
beta-BHC 18 1 0.06 0.017 0.017 WL-115@5' 
Dieldrin 18 5 0.28 0.00092 0.042 WL-115@5' 
Endosulfan 1 18 1 0.06 0.0011 0.0011 . WL-101@5' 
Endrin 18 2 0.11 0.0039 0.0093 WL-115@5' 
Aroclor 1242 18 2 0.11 0.033 2.6 WL-115@5' 
Aroclor 1248 18 0 0.00 0 0 No Detects 
Aroclor 1254 18 1 0.06 1.1 1.1 WL-115@5' 

Note: All units are mg/kg (ppm) 



Table 8-5: Pesticides and Polychlorinated Biphenyls Summary for Soil Samples (cont.) 

Area 2 Soil Samples 

Minimum Maximum 
Number Number of Frequency Detection Detection Sample Exhibiting 

Constituent Samples Detections Detection Value Value the Maximum Value 

4,4'-DDD 20 2 0.10 0.00078 0.0076 WL-235@0' 
4,4'-DDE 20 2 0.10 0.0021 0.0078 WL-214@25' 
4,4'-DDT 20 6 0.30 0.00087 0.018 WL-230@16' 
Aldrin 20 9 0.45 0.00044 0.47 WL-218@25' 
beta-BHC 20 2 0.10 0.0044 0.028 WL-218@25' 
Dieldrin 20 1 0.05 0.0012 0.0012 WL-230@35' 
Endosulfan I 20 1 0.05 0.011 0.011 WL-214@25' 
Endrin 20 2 0.10 0.0027 0.18 WL-218@25' 
Aroclor 1242 24 3 0.13 0.067 1 WL-230@16' 
Aroclor 1248 24 3 0.13 0.017 18 WL-218@25' 
Aroclor 12S4 • 24 3 0.13 0.18 1.6 WL-209@0' 

WL-210@0' 

Note: All units are mg/kg (ppm) 



Table 8-6: Priority Pollutant Metals Summary for Groundwater Samples 

Minimum Maximum 
Sampling Number Number of Frequency Detection Detection Sample Exhibitin 

Constituent Date Type of Sample Samples Detections Detection Value Value Maximum Val 

Aisenic November 1995 Unfiltered 33 14 0.42424 18 420 MW-F3 

Filtered 33 13 0.39394 11 400 MW-F3 

February 1996 Filtered 33 12 0.36364 10 260 MW-F3 

Chromium November 1995 Unfiltered 33 9 0.27273 10 62 S-80 

Filtered 33 1 0.0303 11 11 S-10 

February 1996 Filtered 33 2 0.06061 15 22 " S-5 

Copper November 1995 Unfiltered 33 6 0.18182 23 76 S-80 

Filtered 33 0 0 0 0 No Detects 

February 1996 Filtered 33 0 0 0 0 No Detects 

Lead November 1995 Unfiltered 33 23 0.69697 3.1 70 MW-F3 

Filtered 33 1 0.0303 4.1 4.1 1-4 

February 1996 Filtered 33 1 0.0303 7.9 7.9 S-5 

Nickel November 1995 Unfiltered 33 9 0.27273 23 93 S-5 

Filtered 33 5 0.15152 21 99 S-5 

February 1996 Filtered 33 4 0.12121 20 110 S-5 

Zinc November 1995 Unfiltered 19 0.57576 22 330 D-14 

Filtered 33 3 0.09091 28 77 D-83 

February 1996 Filtered 33 4 0.12121 20 49 I-l 1 

Note: All units are ug/t (ppb) 



Table 8-7: Total Petroleum Hydrocarbons Summary for Groundwater Samples 

Minimum Maximum 
Number Number of Frequency Detection Detection Sample Exhibiting the 

Constituent Sampling Date Samples Detections Detection Value Value Maximum Value 

Diesel Range November 1995 33 3 0.09 0.59 3.5 S-5 
February 1996 33 1 0.03 0.53 0.53 D-14 

Motor Oil Range November 1995 33 3 0.09 0.65 2.3 1-11 
February 1996 33 0 0 0 0 Not Detected 

Note: All units are mg/L (ppm) 



Table 8-8: Volatile Organic Compounds Summary for Groundwater Samples 

Constituent 

Minimum Maximum 
Number Number of Frequency Detection Detection Sample Exhibiting the 

Sampling Date Samples Detections Detection Value Value Maximum Value 

Benzene November 1995 33 2 0.06 9.3 11 1-2 

February 1996 33 4 0.12 5.6 7.4 1-9 

Chlorobenzene November 1995 33 5 0.15 5.3 170 D-14 

February 1996 33 4 0.12 9.6 150 D-14 

1,4- November 1995 33 3 0.09 12 50 D-14 
Dichlorobenzene 

February 1996 33 3 0.09 9.9 46 D-14 

cis-1,2- November 1995 33 3 0.09 7.2 26 S-82 
Dichloroethene 

February 1996 33 3 0.09 8.6 34 S-82 

Acetone November 1995 33 3 0.09 37 68 D-12 

February 1996 33 0 0 0 0 No Detects 

Note: All units are ug/L (ppb) 



Table 8-9: Semi-Volatile Organic Compounds Summary for Groundwater Samples 

Minimum Maximum 

Constituent Sampling Date 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Detection 
Value 

Detection 
Value 

Sample Exhibiting 
the Maximum Value 

1,4-Dichlorobenzene November 1995 33 2 0.06 12 18 D-14 

February 1996 33 1 0.03 38 38 D-14 

4-Methylphenol November 1995 33 2 0.06 67 290 1-11 
February 1996 33 0 0.00 Not Detected 

Di-n-octylphthalate November 1995 33 1 0.03 13 13 1-62 

February 1996 33 0 0.00 Not Detected 

Bis(2-Ethylhexyl)phthalate November 1995 33 0.00 Not Detected 

February 1996 33 0 0.00 Not Detected 

Note: All units are ug/L (ppb) 



Table 8-10: Pesticides and Polychlorinted Biphenyls Summary for Groundwater Samples 

Constituent Sampling Date 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibiting 

the Maximum Value 
4,4-DDD November 1995 33 1 0.03 0.11 0.11 S-5 

February 1996 33 0 0.00 Not Detected 

Aldrin November 1995 33 1 0.03 0.02 0.02 D-6 

February 1996 33 0 0.00 Not Detected 

gamma-BHC (Lindane) November 1995 33 1 0.03 0.011 0.011 D-85 

February 1996 33 0 0.00 Not Detected 

Note: All units are ug/L (ppb) 



Table 9-1 : Chemicals of Potential Concern (CoPCs) for Human Health Risk Assessment 

Radiological CoPCs 

Uranium-238 (for uranium-238 and 2 daughters) 
Uranium-234 
Thorium-230 
Radium-226 

Lead-210 

Uranium-238 + Uranium-234 / 2 * 0.05 (for Uranium-235 and one daughter) 
Protactinium-231 

Thorium-232 

Non-Radiological CoPCs 

Arsenic 
Lead 

Uranium 

Aroclor 1254 



Table 9-2: Summary of Calculated Risks for Current and Future Potential Receptors 

Potential Receotor Location Radionuclide 
Cancer Risk 

Chemical 
Cancer Risk 

Total 
Cancer Risks 

Hazard 
Ouotient 

Current Scenarios 

Grounds keeper adjacent to Area 1 Onsite 1 x 10"5 NE 1 x 10'5 NE . 

Grounds keeper adjacent to Area 2 Onsite 4x 10"5 NE 4 x 10'5 NE 

Ford property grounds keeper Onsite 6x 10'7 NE 6 x 1(T7 NE 

Future Scenarios 

Area 1 grounds keeper Onsite 6 x 10"5 2 x 10"7 6x 10'5 0.0059 

Area 2 grounds keeper Onsite 2 x 10"4 3 x 10"8 2 x 10"4 0.0022 

Area 1 Adjacent Building User Onsite 1 x 10"5 NE 1 x 10"5 NE 

Area 2 Adjacent Building User Onsite 4 x 10'5 NE: 4x 10"5 NE 

Area 1 Storage Yard Worker Onsite 1 x 10"4 NE 1 x 104 NE 

Area 2 Storage Yard Worker Onsite 4x 10"4 NE 4 x 10"4 NE 

Ford property grounds keeper Offsite 2 x 10'6 NE 2 x 10"6 NE 

NE = No exposure anticpated because a complete exposure pathway does not exist. 



Table 9-3: Uncertainties Associated with Estimated Human Health Risks for OU-1 

Source of Uncertainty 

Extent of OU-1 areas 

Heterogeneity of waste form 

Bias in sampling 

Inclusion of natural background 

Calculation of 95% UCL 

Current and future land use as 
commercial/industrial 

Current and future receptors as 
occupational 

Source release and environmental 
transport mechanisms 

Radon release model 

Future receptor exposure mechanisms 
at points of contamination 

Approximating exposure with 
simplified expressions 

Change in individual parameter values 

Slope factors and reference doses 

No reference doses for some 
contaminants 

External exposure source geometry 

Representative contaminant 
concentrations 

Potential Impact 
on Estimated Risks 

Low 

High 

High 

Impact on Health 
Protectiveness 

Increases Protectiveness 

Increases Protectiveness 

Increases Protectiveness 

Low to moderate Increases Protectiveness 

Moderate 

None 

None 

Low 

Low 

Low 

Increases Protectiveness 

None 

None 

None 

Increases Protectiveness 

None 

Moderate to high Increases Protectiveness 

Low to moderate Generally increases 
Protectiveness 

• \ 

High Increases Protectiveness 

Moderate to high Decreases Protectiveness 

Moderate Increases Protectiveness 

Moderate Increases Protectiveness 



Table 9-4: Summary of Estimated Ecological Risks for Operable Unit 1 

Receptor 

Area 1 

Plants 

Invertebrates 

White-footed mouse 

Cottontail rabbit 

American Robin 

Hazard Quotients1 

547 

152 

3,320 

5,750 

16,000 

Primary Contributors 

Selenium and nickel 

Arsenic, chromium, copper, 
mercury, nickel and selenium 

Selenium, arsenic and copper 

Selenium, arsenic and copper 

Selenium, copper and cadmium 

Area 2 

Plants 

Invertebrates 

White-footed mouse 

Cottontail rabbit 

American Robin 

347 

144 

647 

1,700 

15,300 

Uranium, chromium and lead 

Chromium 

Selenium, lead and arsenic 

Selenium and arsenic 

Selenium, lead, cadmium and 
chromium 

Areas 1 and 2 

Red fox 

American woodcock 

Red-tailed hawk 

154 

442 

12.2 

Cadmium, selenium and arsenic 

Lead and selenium 

Selenium 

1. As discussed in the text, the hazard quotients presented above are considered over-estimates of the 
potential risks. 

2. These compounds were identified in the Baseline Risk Assessment as the primary contributors of risk 
to each of the potential receptor scenarios identified above. Occurrences of other chemicals present in 
OU-1 and 2 may also result in potential risks greater than the threshold values. 




